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RIGHT  AFT  FIELD 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL)  REV.  2 | Page  149 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  150 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  151 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  [INTEGRATED  MODEL | REV. 
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FLEX  BEARING-INLET 
RING 
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RIGHT  RSRM  HOT  GAS 
LEAK  AT  NOZZLE  JOINT 
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hot  gas  leak  at  aft 
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HOT  GAS  LEAK  AT 
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HOT  GAS  LEAK  AT 
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RSRM  HOT  GAS  LEAK 
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IGNITER  JOINT  ROTOR 
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STEADY  STATE  WRONG 
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NO  OR  LATE  IGNITION 
OF  1 SRB/RSRM 
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FT  IGNrTER  NSI 
ETONATION 
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NO  RELEASE  HO 
BOLT  4 
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NO  RIGHT  SRB 
LDOOWN  RELEASE 
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NO  RELEASE  HOLDDOWN 
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NO  RELEASE  HC 
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SRB  NO,  LATE,  OR 
IMPROPER  SEPARATION 
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L AFT  SEPARATION 
BOLT  1 FAILS  TO 
SEPARATE 
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L AFT  SEP  BOLT  1 
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GPC  FAILURE 
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CUE  NOT  RECEIVED 
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L FWD  BSM  PIC  A 
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L AFT  BSM  PIC  B 
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RSRBNOSEP 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  [INTEGRATED  MODELj  REV. 


R AFT  SEP  BOLT  2 
PIC  B FAILS 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) | INTEGRATED  MODEL|  REV.  2 | Page  308 


R aft  separation 

BOLT  3 FAILS  TO 
SEPARATE 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  309 


R AFT  SEP  BOLT  3 
PIC  A FAILS 


gPACF  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  INTEGRATED  MODEL|  REV. 


R AFT  SEP  BOLT  3 
PIC  B FAILS 
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R FWD  SEPARATION 
BOLT  FAILS  TO 
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R FWD  SEP  BOLT  P»C 
A FAILS 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  [INTEGRATED  MODEL]  REV.  2 | Page  313 


R FWD  SEP  BOLT  PIC 
B FAILS 
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R BSMS  FAIL 
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R FWD  BSM  PIC  A 
FAILS 
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R FWD  BSM  PIC  B 
FAILS 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  [INTEGRATED  MODELj  REV. 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  [INTEGRATED  MOPEL|  REV.  2 | Page  324 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) INTEGRATED  MODEL|  REV.  2 [ Page  326 


R BSM  4 FAILS  TO 
IGNITE 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  [INTEGRATED  MODEL|  REV. 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) INTEGRATED  MODEL|  REV.  2 | Page  328 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV. 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  331 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV. 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  334 


R BSM  8 FAILS  TO 
IGNITE 
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AFT  MAN  OR  BSM 
FAILS  TO  DETONATE 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  336 


R AFT  BSM  PIC  A 
FAILS 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  337 


R AFT  BSM  PIC  B 
FAILS 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) INTEGRATED  MODEL|  REV.  2 | Page  338 


BSM  BURN  THRU  OR 
RUPTURE  RESULTS  IN 
LOV 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) INTEGRATED  MODEL|  REV.  2 | Page  339 


L SRB  BSM  BURN  THRU 
OR  RUPTURE  DURING 
SEPARATION 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) INTEGRATED  MODEL]  REV.  2 | Page  340 


R SRB  BSM  BURN  THRU 
OR  RUPTURE  DURING 
SEPARATION 
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SPACE  SHUTTLE  PR  A (LOSS  OF  VEHICLE) INTEGRATED  MODEL  REV.  2 | Page  344 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  346 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) INTEGRATED  MODEL|  REV.  2 | Page  347 


SRB  THRUST  VECTOR 
CONTROL  SYSTEM 
FAILURE 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MOPEL|  REV. 


RIGHT  SRB  TVC 
ACTUATOR  FAILURES 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  350 


RIGHT  SRB  TVC  ROCK 
ACTUATOR 

INDEPENDENT  FAILURES 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) INTEGRATED  MODEL|  REV.  2 | Page  352 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  353 


RIGHT  SRB  TVC  TILT 
ACTUATOR  CONTROL 
FAILURES 
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JEFT  SRB  THRUST 
/ECTOR  CONTROL 
SYSTEM  FAILURE 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL]  REV.  2 | Page  358 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  [INTEGRATED  MODEL|  REV. 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL)  REV.  2 | Page  360 


LEFT  SRB  TVC  TILT 
ACTUATOR  FAILURES 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  362 


SPACE  SHUTTLE  PR  A (LOSS  OF  VEHICLE)  [INTEGRATED  MODEL  REV.  2 | Page  363 


LOV  DUE  TO  ORBITER 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  366 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  | INTEGRATED  MODEL|  REV. 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODELj  REV. 


LOV  2 APU/HYD  UNITS 
FAIL,  UNSUCC  SINGLE 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) INTEGRATED  MODEL|  REV.  2 | Page  369 


LOV  ALL  APU/HYD 
UNfTS  FAIL;  APU/HYD 
TURBINE  OVERSPEED/HU 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL]  REV.  2 | Page  370 


SPACE  SHUTTLE  PR  A (LOSS  OF  VEHICLE)  [INTEGRATED  MODEL|  RENA. 


LOV  DUE  TO  SSME 
SUPPORT  SYSTEM 
FAILURE  TO  CONTAIN 
ENERGETIC  OR  DEBRIS 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  [INTEGRATED  MODEL|  REV.  2 | Page  373 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  374 


HE  LEAKAGE  SEQUENCE 
5:  LH  Al  IL  /AH  /EH 
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LOSS  OF  CROSS  LINE 
HELIUM  SUPPLY 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  [INTEGRATED  MODEL)  REV. 


FAILURE  TO  INfTAfTE 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODELj  REV.  2 | Page  379 


OPOV  HYDRAULIC 
ACTUATOR  FAILS  TO 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) INTEGRATED  MODEL|  REV.  2 | Page  380 


HE  LEAKAGE  SEQUENCE 
7:  LH  Al  IL  /IH  /EH 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  [INTEGRATED  MODEL|  REV.  2 \ Page  383 


HE  LEAKAGE  SEQUENCE 
9:  LH  Al  /1L  /EH 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  386 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  [INTEGRATED  MODEL|  REV.  2 | Page  387 


LOV  DUE  TO  ORBfTER 
FAILURE  TO  MAINTAIN 
PROPER  CONFIGURATE 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 \ Page  388 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  389 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  390 


LOV  DUE  TO  LOSS  OF 
HYDRAULIC  PRESSURE  D 
URING  ENTRY /DECENT; 
OK  START  W/O  HYD  LEA 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODELj  REV.  2 | Page  391 


SEQUENCE  4 LOV;  Ol 
STATE  DURING  RTL; 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  396 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  397 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  398 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  399 


SEQUENCE  9 LOV;  Ol 
STATE  DURING  RTL; 
SEQ.  9 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) INTEGRATED  MODEL|  REV.  2 | Page  401 


ONE  OTHER  APU/HYD 
UNn  FAILS;  OK 
STATE  DURING  RTL; 
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SEQUENCE  11  LOV;  0 
STATE  DURING  RTL; 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  407 


SEQUENCE  12  LOV;  O 
STATE  DURING  RTL; 
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SPACE  SHUTTLE  PR  A (LOSS  OF  VEHICLE)  [INTEGRATED  MODEL|  REV.  2 \ Page  409 


)TH  REMAINING 
yHYD  UNITS  FAIL; 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  411 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  412 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  413 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL)  REV.  2 | Page  414 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  [INTEGRATED  MODEL)  REV.  2 | Page  415 


APU/HYD  UNITS  1 AND 
3 FAIL;  OK  STATE 
DURING  RTL;  SEQ.  16 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODELj  REV.  2 | Page  416 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  [INTEGRATED  MODEL|  REV.  2 | Page  417 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  419 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  420 


ALL  THREE  APU/HYD 
UNITS  FAIL;  OK 
STATE  DURING  RTL; 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  422 


SEQUENCE  21  LOV;  0 
STATE  DURING  RTL; 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL)  REV. 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  426 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  [INTEGRATED  MODEL|  REV.  2 | Page  427 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  428 


ONE  OTHER  APU/HYD 
UNIT  FAILS;  OK 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  429 


SEQUENCE  23  LOV;  O 
STATE  DURING  RTL; 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  432 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) INTEGRATED  MODEL|  REV.  2 | Page  434 


)TH  REMAINING 
/HYD  UNITS  FAIL; 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  436 


SEQUENCE  24  LOV;  0 
STATE  DURING  RTL; 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL!  REV.  2 | Page  441 


BOTH  REMAINING 
APU/HYD  UNITS  FAIL; 
OK  STATE  DURING 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  443 


SEQUENCE  20  LOV;  0 
STATE  DURING  RTL; 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL  REV.  2 | Page  446 


FAIL;  OK  STATE 
DURING  RTL;  SEQ.  28 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  [INTEGRATED  MODEL|  REV.  2 | Page  451 


APU/HYD  UNfTS  2 AND 
3 FAIL;  OK  STATE 
DURING  RTL;  SEQ.  28 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MQDEL|  REV.  2 | Page  453 


SEQUENCE  29  LOV;  O 
STATE  DURING  RTL; 
SEQ.  29 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  456 


ALL  THREE  APU/HYD 
UNITS  FAIL;  OK 
STATE  DURING  RTL; 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  459 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) INTEGRATED  MODEL|  REV.  2 | Page  460 


LOV;  APU/HYD 
HYDRAZINE  LEA 
STATE  DURING 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  464 


LOV;  APU/HYD 
HYDRAZINE  LEA 
STATE  DURING 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV,  2 | Page  465 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL]  REV.  2 | Page  466 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) INTEGRATED  MODEL|  REV.  2 | Page  468 


LOV;  APU/HYD 
HYDRAZINE  LEAK 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  [INTEGRATED  MODEL]  REV.  2 | Page  469 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  470 


ALL  THREE  APU/HYD 
UNfTS  FAIL;  APU/HYD 
HYD  LEAK  STATE  DURIN 
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LOV;  APU/HYD 
HYDRAZINE  LEAK 
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ALL  3 APU/HYD  UNITS 
FAIL;  APU/HYD  HYD 
LEAK  STATE  DURING 
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LOV  DURING  RE- 
ENTRY/DESCENT DUE 
TO  ONE  LATENT 
HYDRAZINE  LEAKAGE 
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SEQUENCE  4 LOV; 
INITIAL  LEAK  IN  1 
APU;  SEQ.  4 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV. 
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EL007LOV 
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SEQUENCE  11  LOV; 
INITIAL  LEAK  IN  1 
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APU/HYD  UNITS  2 AND 
3 FAIL;  INITIAL 
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SEQUENCE  12  LOV; 
INITIAL  LEAK  IN  1 
APU;  SEQ.  12 
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ONE  OTHER  APU/HYD 
UNIT  FAILS;  INITIAL 
LEAK  IN  1 APU;  SEQ. 
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SEQUENCE  18  LOV; 
INITIAL  LEAK  IN  1 
APU;  SEQ.  18 
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SEQUENCE  19  LOV; 
INITIAL  LEAK  IN  1 
APU;  SEQ.  19 
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SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  INTEGRATED  MODEL  REV.  2 Page  511 


BOTH  REMAINING 
PU/HYD  UNITS  FAIL; 
INITIAL  LEAK  IN  1 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  INTEGRATED  MODEL  REV.  2 Page  512 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) INTEGRATED  MODEL]  REV.  2 | Page  513 


JECXJENCE  23  LOV; 
INITIAL  LEAK  IN  1 
APU;  SEQ.  23 
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APU/HYD  UNITS  1 ANC 
3 FAIL;  INITIAL 
LEAK  IN  1 APU;  SEQ. 
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APU/HYD  UNITS  2 AND 
3 FAIL;  INITIAL 
LEAK  IN  1 APU;  SEQ. 
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ALL  THREE  APU/HYD 
UNffS  FAIL;  INfTlAL 
LEAK  IN  1 APU;  SEQ. 
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LOV  DURING  RE- 
ENTRY/DESCENT CX 
TO  THREE  LATEN 
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SEQUENCE  4 LOV; 
INfTIAL  LEAK  IN  3 
APUS;  SEQ.  4 
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ONE  OTHER  APU/HYD 
UN(T  FAILS;  INITIAL 
LEAK  IN  3 APUS; 
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SEQUENCE  6 LOV; 
INITIAL  LEAK  IN  3 
APUS;  SEQ.  6 
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BOTH  REMAINING 
APU/HYD  UNITS  FAIL; 
INITIAL  LEAK  IN  3 
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SEQUENCE  11  LOV; 
INITIAL  LEAK  IN  3 
APUS;  SEQ  11 
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APU/HYD  UNITS  2 AND 
3 FAIL;  INITIAL 
LEAK  IN  3 APUS; 
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SEQUENCE  12  LOV; 
INITIAL  LEAK  IN  3 
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SSME  TVC  FAILURE 
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LEFT  ENGINE 
ACTUATOR  FAILURES 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) INTEGRATED  MODEL  REV.  2 Page  552 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  INTEGRATED  MODEL | REV.  2 | Page  553 


SPACE  SHUTTLE  PR  A (LOSS  OF  VEHICLE)  | INTEGRATED  MODEL  REV.  2 Page  554 


LEFT  PITCH  ACTUATOR 
INDEPENDENT  FAILURES 
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LEFT  YAW  ACTUATOR 
INDEPENDENT  FAILURES 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) INTEGRATED  MODEL  REV.  2 Page  558 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE) [INTEGRATED  MODEL|  REV.  2 | Page  559 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  [INTEGRATED  MODEL  REV.  2 Page  560 


SPACE  SHUTTLE  PRA  (LOSS  OF  VEHICLE)  INTEGRATED  MODEL  REV.  2 Page  561 


CENTER  PITCH 
ACTUATOR 

INDEPENDENT  FAILURES 
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CENTER  YAW  ACTUATOR 
INDEPENDENT  FAILURES 
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RIGHT  ENGINE  TVC 
FAILURE 
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RIGHT  PITCH 
ACTUATOR  SERVO 
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RIGHT  YAW  ACTUATOR 
SERVO-VALVE  FAILURES 
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LOV  DUE  TO  ORB  I TER 
FAILURE  TO  MAINTAIN 
THERMAL  ENVIROMENT 
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LOV  DUE  TO  FAILURE 
OF  THE  RIGHT  WING 
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LOV  DUE  TO  FAILURE 
OF  THE  RIGHT  BODY 
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LOV  DUE  TO  FAILURE 
OF  THE  LEFT  WING  TPS 
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LOV  DUE  TO  FAILURE 
OF  THE  LEFT  BODY  TPS 
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